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Abstract 
In recent years, the study of trading costs, is a leading research activity of the investors in the field of stock 
exchanges, and theorists. Currently, this intense attention paid to this area, provides a theoretical base and a 
set of useful tools, for studies that aim to analyze the measurement and estimation of transaction costs. The 
effective transaction costs are estimated from transaction-level trade and quote data. If you are an investor, 
you can see that transaction costs reduce the return of investments, and if the investors are rational, they will 
require a compensation for expected transactions costs. This paper present how trading costs affect liquidity 
on Bucharest Stock Exchange. Using intra-day data we find that transactions cost are a determinant factor for 
market liquidity and asset returns. 
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1. Introduction 
    Until recently, theoretical and practical studies focused on taxes, fees and spreads. In this article, we want 
to study the “hidden” components of the trading costs, aside from the fixed components. 
    Price discovery and spread formation is a well covered area of research in the market microstructure 
literature. Studies assumed that the effective bid-ask spread is a useful measurement of transaction costs and 
that it therefore remained a prime focus of their analysis. 
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     In our paper we propose a model based on intraday data in order to estimate effective transaction costs. 
This paper returns to the theoretical basis for the empirical analysis of limit order book markets.  
    To estimate the model, we used order book data from Bucharest Stock Exchange. The fact that liquidity 
and adverse selection effects are inversely correlated is one of the leading hypothesis of the theory of limit 
order markets and our empirical results illustrates that.  
    Our original contribution to this paper is that we reduce the number of moment condition for Generalized 
Method of Moment estimation to discover the inherent tension in the data. Our findings confirm theoretical 
model proposed by Sandas (2001), and reject the average moment conditions as in Frei S., Gramming 
J.(2006).  
2. Literature Review 
    Liquidity providers  possess a leading role in setting prices at which a certain security can be bought or 
sold, naturally resulting in the bid-ask spread. Due to the high visibility of the liquidity provider, most of the 
early literature, Demsetz (1968), Tinic (1972) viewed the liquidity provider’s position as critical in the price-
setting process. 
    Demsetz’s study, provided first empirical evidence that a critical factor in determining the transaction cost 
was the level of trading activity and introduced the idea that transaction costs arise as a natural outcome of the 
liquidity provider’s business. The cross sectional regressions, with two measures of trading activity (the daily 
trading frequency on two non-adjacent days and the number of shareholders as a proxy for the long-run 
trading activity), confirmed a significant negative relationship between the spread and both measures of 
trading activity.  
     A second factor contributing to the bid-ask spread that attracted researchers’ attention was inventory 
control exercised by the liquidity provider. The risk comes from two sources; first, the liquidity provider or 
maket makers do not know how long the security will remain in his inventory and second, he cannot 
anticipate security price changes during that period. 
    Glosten and Milgrom(1985), Easley and O’Hara(1987) find that an important implication of this analysis is 
that, although the market maker cannot determine the true value of the security himself, he can “learn” it from 
informed traders by observing the sequence of trades and updating his beliefs. Following the buy from his 
inventory, the market maker revises upwards the probability that true value is actually higher, and therefore 
increases the price and vice versa—the phenomenon is known as the Bayesian learning process. 
    The focus of analyses presented in Kyle(1985), Easley and O’Hara(1987), Admati and Pfleiderer(1988), 
and Foster and Viswanathan(1990) is the strategic behaviour of the informed traders is. The authors note that, 
considering that informed traders often receive low liquidity and poor execution from the market makers, it is 
within their best interests to strategically “hide” their trades behind the activity of uninformed or liquidity 
traders. It might be achieved by spreading the trades over time or trading when trading volume is high.  
  Once Glosten(1994) published his first model of equilibrium in a limit order book market, a series of studies, 
focused, based on this model, on transaction costs in such markets where quantity of data were extremely 
high. 
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3. Model 
3.1. General Features 
The model assumes that in the market are two main “players”: the liquidity suppliers, also known as the 
market maker, and the traders. Traders may have private information, in which case they submit market 
orders to obtain liquidity.  In the market the two type of agents trade a risk-free asset with a return normalized 
to zero and a risky asset whose value is Xt in period t.  Considering the public information available this is the 
fundamental value of the security. The next period’s fundamental value is given by:   
 
    11 ++ ++= ttt dXX μ
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In our case, dt+1 represents a random innovation in the value and μ is the expected change. 
The trading process consist in submitting market and limit orders to a limit order book. For any order book we 
will use the following notation: for ask side prices and { }kppp +++ ,...,21  and { }kQQQ +++ ,...,21 for the ask 
side quotes. mt denotes the quantity of market orders submitted at t.  If m>0 means we have market buy orders 
and m<0 correspond market sell orders.  The model assumes that the probability that a trader will be a buyer 
or a seller is equal and that the desired market order quantity is exponential distributed Ȝ and ࢥ respectively, 
for buyers and sellers. The following density function f(m) describes the distribution of market order 
quantities m: 
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    Considering the information, the relation between the market order quantity m and rhe fundamental value  
of the asset can be described by a non-decreasing price impact function, h (m) = m*Į (Į is per unit price 
impact of market orders and for a given distribution of market orders a larger parameter implies a more severe 
adverse selection problem), which relates the market order quantity m to the next period’s fundamental value 
as follows: 
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    The model assumes an arbitrary order book and a price level. When a market order that is adequately large 
arrives in the market, a limit order is executed. Instead limit orders are executed according to strict time 
priority. Market makers are assumed to incur a quantity invariant order processing cost, which is denoted by 
Ȗ. We assume that he is the same for buyers and sellers. In the absence of adverse selection costs (i.e., Į=0) 
the order processing costs would determine the bid-ask spread, and order book would offer infinite depth at 
the best quotes. 
   Market makers’ problem is to decide how many units to offer at a price level p, using only the information 
that he has. The expected profit on the last unit, q, is determined by equation (4), where I (•) is a trading 
indicator which is 1 if the market order submitted is larger than q:  
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    Using (1), (2), (3), we can rewrite equation (4) in the following form: 
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Knowing that market-makers are profit maximizing, and therefore the quantity offered at the price level must 
be such that the last unit break s even, that is, equation (5) is zero. Using that we can find every quantity that a 
market maker can offer at every price level.  As an example, for ask side Q1 and Q2 are reported: 
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3.2. Econometric Approach 
In empirical study for Romania and France first two depth of order book will be used (i.e., k=±1, ±2), as in 
Sandas(2001). In order to minimize the gap between the model and data we assumed that the break-even 
condition hold approximately by introducing an error term in each break-even condition. Using equations (6) 
and (7) for both bid and ask side we obtain the following restriction corrected with error term: 
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    In order to eliminate the unobserved fundamental value Xt, we difference the equations above. The sum of 
the first and second break even condition gives us the two moment condition used in estimation: 
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where },,,,,,,{ 22221111 −−−−= QQppQQppyt and },,,{ φλγαϕ = .  
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    If we note )],(),,([)',( 21 ϕϕϕ tttt yeyeyg = a Generalized Method of Moments (GMM) estimator can 
be defined as: 
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 where Wt is a positive definite weighting matrix. Hansen (1982) proves that the GMM estimator of ĳ is 
consistent and asymptotically normally distributed. The variance-covariance matrix of ĳT   is given by: 
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use a heteroscedasticity and autocorrelation consistent estimate of the variance-covariance matrix of S0 by 
using Newey-West procedure. 
 
4. Database and methodology 
To test our model we use two asses traded at Bucharest Stock Exchange, OMV PETROM S.A (SNP) – 
16065 observations and BANCA TRANSILVANIA S.A. (TLV) – 8850 observations during six months (19 
October 2012 – 3 May 2013). To make a comparison we make the same analysis to AGEAS (AGS), a 
insurance company from France, traded at NYSE Euronex during the same period, a total of 451789 
observations. In order to perform our analysis we’ve used a logarithmic price scale. The estimates were 
performed in Matlab and Ewiews 7.       
    We know that a trader will be a buyer or a seller with equal probability and that the desired market order 
quantity is exponential distributed Ȝ and ࢥ respectively, for buyers and sellers. In this case, to make our 
approach easier consider we consider the case of a exponential distribution for both side of the book, and set Ȝ 
= ࢥ=10. This assumption is in line with general case in Sandas (2001) were all his estimates of Ȝ are around 
10.  The fact that we use only two moment conditions imposes that calibration. In order to perform GMM 
estimation giving this moment conditions we also used a series of instrumental variables, which were quoted 
and prices from first two level of order book.  Our results from GMM estimation are reported in Table1: 
Table1. GMM estimation results 
 Ȗ(p-value)-processing 
cost per unit 
Į(p-value)-adverse 
selection cost per unit 
TLV 0.0036(0.00) 0.0124(0.00) 
SNP 0.0011(0.00) 0.021(0.00) 
AGEAS 0.0000176(0.00) 0.000163(0.00) 
 
    As we can see all estimates are significant on 1% level. The fact that costs per trade are much smaller in 
NYSE Euronex compared to Bucharest Stock Exchange, means that liquidity in first market is much bigger 
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than liquidity in Romania.  This is a well know, and the results confirm theoretical findings in Glosten/Sandas 
framework.   
5. Conclusions 
Our paper investigates how trading cost affect the liquidity in Romanian capital market. We also used a 
stock from a bigger stock exchange to see how big are the differences between them. Our theoretical model is 
based on Glosten/Sandas framework, with less restriction, and applied to high frequency data captures very 
good the interaction between adverse selection costs, processing costs and liquidity. As we expect, in a liquid 
market all transaction costs per unit share are bigger than in an emerging market like Romania.     
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